Abstract: Dust deposition provides rock-derived nutrients such as phosphorus (P) to terrestrial ecosystems. Over pedogenic timescales, as bedrock sources of P are depleted, dust sources of P may support productivity in certain ecosystems, but controls on the spatial variability of dust in montane forested systems are largely unknown. Here, we use neodymium (Nd) isotope ratios in 31 ridgetop surface soils to evaluate the spatial variability of dust contributions to soil across ~100 km2 in the Luquillo Mountains, Puerto Rico. Dust from the Sahara-Sahel region of Africa carries a distinct isotopic signature of -12 εNd. Local bedrock, in contrast, has a εNd value of +7. End-member mixing calculations based on εNd reveal a wide range in dust influence on surface soils, with between 0% and 92% of the top 20 cm of ridgetop soil Nd derived from African dust. Using εNd paired with both dust and soil Nd content, the current soil dust content was calculated, ranging from 0 to 8.0%. There were no correlations between current dust content of soil and 10Be-based denudation rate, elevation, rainfall, longitude, or forest type. Current soil dust content is significantly higher in soils developed on volcaniclastic sandstone, breccia and mudstone than in soils developed on quartz diorite bedrock, which we attribute to greater retention capacity in the volcaniclastic soils. Current soil dust content also increases with increasing ridge-width, implying that small-scale topographic effects and other factors such as wind speed and turbulence influence local dust deposition rates. Higher current dust content of soil is also positively correlated with biologically cycled fractions of soil P on quartz diorite bedrock (r2=0.24 and p=0.002 for sum of extractable NaHCO3-P + NaOH-P), suggesting that atmospheric dust inputs contribute to the fertility of Luquillo Mountain ecosystems.
Introduction

55
Dust emissions from desert areas total as much as 2 billion tons yr -1 globally, with 56 multiple important implications for Earth surface processes (Jickells et al., 2005) . The global 57 dust cycle affects the radiation budget of the Earth (Tegen et al., 1996) , the productivity of 58 ocean-dwelling photosynthetic life (Coale et al., 1996; Martin, 1990) , and long-range vectors of 59 bacterial and fungal movement (Shinn et al., 2000) . Dust also plays an important role in nutrient 
62
Ecosystems with highly weathered soils are predicted to experience limiting availability 63 of the rock-derived nutrient phosphorus (P) due to leaching losses and occlusion with iron and 64 aluminum oxides (Walker and Syers, 1976) . Even with efficient nutrient recycling, over long 65 timescales small losses of rock-derived P from soil must be replenished by new inputs, such as 66 atmospheric dust deposition or erosion-induced rejuvenation of soil primary minerals from 67 underlying parent material, in order to maintain ecosystem productivity (Chadwick et al., 1999; 68 Pett-Ridge, 2009; Porder et al., 2005) . It has been proposed that African dust is an ecologically 69 significant supplier of limiting nutrients to highly productive Amazon Basin ecosystems (Okin et   70 al., 2004; Swap et al., 1992) . In this manner, the size of major carbon pools may be linked to 71 changes in factors affecting dust production, transport, and deposition that occur across great 72 distances. At present, however, the number of terrestrial dust records is limited, and even fewer 73 records exist that can be used to examine the spatial variability of dust at a landscape spatial Short-term dust inputs, over the timescale of years, can be estimated directly and 83 indirectly using different techniques, such as measuring non-sea-salt calcium in rainwater (e.g. 84 Stallard, 2001), collecting atmospheric samples pumped through an active filter (e.g. Prospero 85 and Lamb, 2003), or using ocean-basin scale modeling techniques (e.g. Ginoux et al., 2001;  86 Mahowald et al., 2008) . These methods are limited by multiple issues, including the high spatial 87 and temporal variability in both transport and deposition (Prospero, 1999) . Direct collection of 88 dust using ground-based deposition collectors cannot meaningfully measure the long-term 89 average dust deposition in forested ecosystems, in part because they do not mimic the forest 90 canopy structure and surface properties of leaves (Hicks et al., 1980; Lindberg and Lovett, 1985; 91 Stoorvogel et al., 1997; White and Turner, 1970) . Modern deposition studies typically rely on 92 only a few years of data and are thus subject to timescale biases (Pelletier, 2007) . Longer 93 timescale data are needed to understand how dust affects soils and nutrient cycling in terrestrial 94 ecosystems, and to understand how variations in climate affect dust inputs to ecosystems. external reproducibility is the experimental precision reported for our Sr-isotope data.
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Nd was isolated from the remainder of the soil sample using a two-stage column 202 procedure. AG50-HCl form resin was used to remove major cations and separate REE fractions.
203
The REE elements were then run through Eichrom Ln-spec resin to separate Nd from other Eq. 1 persulfate and reanalzyed for total P, and organic P was determined by difference between P in 221 the persulfate digest and P in the undigested extractant. Primary mineral P was also extracted 222 with 1M HCl, but this was less than 5% of total P at all sites and results are not reported here.
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Every 10th sample was run in triplicate to ensure reproducibility. with standardizations values of 2011) used to compute our production rates (Table A1) . 1998). The fraction of soil Nd that is derived from dust is calculated using a simple two end-296 member mixing formula (equations 2 and 3), where:
For uncertainty analyses, errors were propagated using the 1 s. Eq. 4 %Dust = 100 *
For uncertainty analyses, errors were propagated using the 1 s. Tables   912  Table 1 
